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a:::r a:::r HANDS ON "0 "0

lr.7 You Asked for- It. .. Now It 's Herell
(we ll, a lmost here) T he 2. IE version of DOE-2
will he released in th e Sp ring of 1992. It will
feat ure a new window librar y wit h 200 glee­
ings , swit chable glazing , ice sto rage, evapora­
t ive cooling, add-on desi ccant cooling,
variab le-speed heat pump (electric and gas) ,
residenti al sys tem with individual zone contro l,
enhanced water-loop heat pump model, water­
s ide econom izer for packaged systems , ad di­
tion al a ir-s ide econom izer options, additona l
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hea t pum p defrost opt ions , en ha nced energy
cos t ca lcula tio n, m ulti ple elect ric and fuel
meters, consumption by end lise, and
hourly/month ly BEPS report . Check th e next
issue of the User News (Spring 1992) for infor­
mation and availability .

IT N .T .I.S . . .. The Saga C on t in ues
Reg arding DOE..:? documentation , we have
received severa l complaints that when users
ordered the " D" Update P ackage from NTIS
th ey were se nt t he "C" Update Package
inst ead . We- have- a ttem pted to resolv e- this
proble-m with l':T IS for years; it is clear th at we­
han been less than s uccess ful. Our solut ion is
for users to orde r new manuals individually,
rat her than as an Upd ate P ackage. The NTIS
order form has been rev ised in thi s issue.

IT C a lifo r n ia Com p lia nce T ool
The Califor nia Ene rgy Com m ission has
ap proved a ncw com pliance vers ion of DOE-2,
The prog ram , called CECDOEDC, is a micro­
com puter version of DOF.... :? integrated with a
pre- and post-process ing system designed
strict i)' for com pliance use, CEC's formal
ann oun cem ent and orde ring inform ation are on
page 13.

lr.7 Evapora tive C oo ling for 2.10
CAER Engin eers has developed a fu nct ion gen­
erator for the mic rocomputer vers ions of
DOE-2 th a t enab les users to model o ne- or
t wo-stage evaporative cooli ng. If )'ou are
interested, please contact Don Croy , CAER
Engineers , lnc., 8 1·1 Eleventh St reet, Colden,
CO SOIOI; phone (303) ~79-81 36 .

t7 llA NOS O N Cont inued on p age 3 'U
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a a a D OE-SCAN: A DOE-2 Outpu t I n t erpret er a a a

by

Steven D . Gates, P.E .

The DOE·2 program is capable of generating a large number of rep orts. For a
ten-zone bu ilding, DOE·2 will generate more t han 100 reports if t he user
specifies all applicable reports. The number of reports generated may exceed
150 if hourly reports are specified and, because each report occupies an entire
prin ted page , the output could take over an hour to print using a conven tional
dot-matrix printer. or course , many more reports can be generated for build­
ings having more than ten zones.

Most program users limit the output to only a few reports to avoid the
voluminous out put described above. This is reasonabl e for simple buildings o r
once program input is t horoughly debugged . However, critica l information
may be excluded when complex syste ms are being mod eled and the results
look suspicious. It is th en necessary to rerun the sim ulation with additional
reports specifi ed.

DOE-SCAN allows users to specify any number of re ports in a 00£-2 run.
when t he run is complete , DOE-SCAN is used to interpret the out put fil e.
DOE- SCAN orga nizes the reports into a menu; th e user ca n then selectively
display, compare, an d print any or all reports .

1. Displaying Reports Reports are displ ayed in the DO£-2 format, except
that all double spacing is removed so that more inform ati on is displayed
on the scree n.

Reports ca n be scrolled up/down and right/left . Column titles and row
headings are always displayed, even when dat a in t he lower righ t corner
of a report is displayed. Word processing programs allow th e column
tit les and row headings to sc roll o IT the screen, which can make data
review difficult .

2. Difference Reports DOE-SCAN facilit at es compara tive st udies by allow­
ing repor ts from a base case DO£-2 run to be compared with reports
from an alternate run. The base case a nd alte rnate reports may eit her be
in the sa me outpu t fil e (pa ramet ric runs), or in two separa te files.

The data in the base case reports ar e subt racted from the data in the
altern ate reports . The results are displayed in the same formats as the
origina l reports. One or all of t he repor ts in a fi le may be compared,
including verificati on reports and hourly reports.

Whn be wu a member of tbt Simlliat ion Researe b Group at LOL, Stne Ga lea helped dnelop the DOE-2 prollfam u
an author of 00&2'. PLA:-''T procram. S~.t is now an indtptndtM tne ru tona ultant li.ill' ill IlOrthtrll California.
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3 . Printin g Report s Any number of reports may be selected for printing
from t he Report Me nu. DOE- SCAN will print on either normal size com ­
puter pap er or 8lh:x I I paper . In ad di t ion, double spacing can be
sup pressed so t hat two or mor e who le reports ca n be p rinted per pa ge.

DOE- SCAN can accommodate any size file with any number of reports . In
addition, t he file may cont ain any combination of LOADS. SYST EMS, PLANT,
and Eco:xo~ncs r uns. However, the portion of a file that can be m anipu­
la ted at one time by DOE-SCAN is limited by available memory. C ur rent ly .
the program ca n use only base memory; th e P ascal compiler used does not
support the use of extended mem ory for the hea p.

In a co mpute r with 650I( of R:\!\I, ODE- SCAN can load approx imately 1·10
reports into mem ory. If t he file is too large to fi t entirely in memory, th en
opera tions are lim ited to the reports in memory. DOE-SCAN ca n be
ins tr ucted at any time to dump th e reports in memory and to load addit ional
reports from the same file. To maximize the amo unt of memory av ail abl e, it
is recom mend ed that th e number of resident programs be limited, or locat ed
inlo high memory (D05-5.0).

A single user may become licensed to use DOE- SCAN for a fee of $75.00.
Contact Steve C at es for inform ation o n program pu rchase and restricti ons.
Steven D. Cates, P .E. , lJuilding /H 'A C Desig'l an d P erformance .\fode/i ng,
2028 Murphys Court , Cold Rive r, CA 056;0; phone (9 16) 638-75·10.

u u::r IlANDS O N Con t in ued fr o m pa ge 1 -a ~

a:.7 Home E ne rgy Magazine - FREE Is au el!
For a limited per iod of rime , tlome ElIergy, the magazine of res iden t ial energy ce nser­
va t.ion , is offering a free , tria l iss ue of t heir magazine. Contact lIome Energy at 2 12-1
Kitt redge *95, Berkeley, CA 9-l iO-I; phone {S fO] 52·1·5 1005. Yearly subscript ion rates
a re $.19 .00 (United States), $5-1.00 (Canada), and $59.00 (elsewhere).

Tw o interesting tidbits from the January/February 1992 issu e:

• The University of Minnesota's Cold Climate Housing Ce nte r (Celie) has
closed . Sin ce its founding in 1086, cellC was dependent on a grant for
fund ing; t he gra nt ended las t su mmer a nd ce lie was unable to find a new
source of support . T he rv1innesot a Duildi ng Research Ce nte r and Unde r­
gro un d Space Cen te r also received budget cuts bu t were un affected by t he
closure of t he CCIIC.

• T he U.S. Depart ment of Energy con fer red national laboratory stat us on
the Solar Energy Research Insti t ute and chan ged its nam e to the National
Renewabl e Energy Laboratory. The address remains the sam e: 1617 Cole
Boulevard, Golden. Colorado 8(HOI . phone (303) ~31-7000.
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A E P R I/ DOE Building ,

(t~!~~.,": nergy Simu lat ion j \

Early in 1992, LDL and Hirsch & Associates will begin development of a new,
public-domain building energy simulation program . This proj ect, jointly sup­
ported by th e Cu stom er Servi ces Dlvlslon of the Electric Power Research Insti­
tute (ErRI) and the Office or Building Technnlogies or th e U.S. Department or
Energy (DOE) will lead to phased releases of th e program. each version con­
taining progressively so phisticated capabilities for energy use a na lysis.

The new program will combine the best features of DOE's current program,
DO£-2, and EPRl's curre nt program. micro-AXCESS. The initial versi on of the
new program will be easier to use and calculation ally st ronger than eit her of
its predecessors. Later versions will have enhanced capabilit ies for input ,
simulation and display of results , and will provide built- in design guidance to
help users achieve energy performance goals. The progr am will have an open
architecture to encourage third-party development of specialized performance
analysis modules that can be attached to the core program .

This PC- based program is aimed at a broad ran ge of users :

Architects and Engineers to help ach ieve energy-efficient design s,

Utilities to support ma rketing and demand-side
pla nning effo rts,

Researchers for perfor ma nce analysis of advanced
tec hno logies, and

State and Federal Agencies..... ... to aid in deve lopment of energy­
efficiency standards and guide lines.

The following program features are planned :

Calculation Improvem ents: loads , systems, and plant calculations
integrated into a single timestep; upgraded coil and compressor model s:
library of system controller funct ions; individual energy use meters;
improved IIVAC sizing; component- based approach for user-configurable
lIVAC syste ms.

User lnterjace: interactive, menu-driven; accepts different levels of user
proficiency; graphical results display; on-line help; library of buildings,
space types, schedules, II\'AC configurations, et c.: o ption to automatically
generate building description from type, vintage, ar ea, and number of
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floors; link to CAD packages.

Energy Design A dvisor: expert system software that interprets the simu­
la ted performance of the building and recommends design improvements;
accesses libraries of case st udies, costs, energy s tandards and product
data.

Enhanced Program Support: user assi stance; hot- llne: training courses;
bug fixes; electronic bulletin board; newsletter . P rogra m sup port will be
provided init ia lly by a central support office and, later, by regional
offices.

Timeli ne :

Version I

Version II

Version III

will be released late I092/ early 1093 and will include
screen-based interactive input with two user profici en cy levels,
improved user documentation with on line help, basi c graphi cal
resu lts dis play , bui ldin gs library , Improved IlVAC sizing, ind i­
vidual energy use metering, and upgraded coil and compresso r
mod els.

will be released late l003/early }{J94 a nd will include an initial
E"ergy Design A dvisor, user interface with additional expertise
levels , enhanced graphica l resu lts disp lay, improved engineer­
ing document ation, te mperature/ llow based plant simulation,
integrated systems and plant calculat io n, and a library of sys­
tem contro llers .

will include an enhanced Energy Design A dvisor, link to CAD
packages, integrated loads/ IIVAC calculation, and user­
configurable IIVAC sys tems .

•

•

New Energy Software Cen te r
The new Energy Science and Techn ology Sof tware Center (ESTSC) at

Oak Ridge, TN, is now operation al. ESTSC provides scient ific and techn i­
cal computer software and serv ices 10 DOE, its cont rac to rs, o ther gove rn­
ment age ncies. business , industry , and acade mia o n a cost-recovery basis.
CSTSC has es tablished a new software registrat ion sys tem and pricing
s t ructu re; t he first bu llet in on new softwart' will be issued in th e sp ring of
H)9:? Guide fo r S ubmitti ,lg (wd Orderi,lg Software. which describes ESTSC
services and prices is available from th e Ce nter at P .o. Box 1020, Oak
Ridge, TN ;J7831· 1O:!0; phone (6IS) ,l)j6-2606. ESTSC replaces th e now­
closed Nat ional Energ}' Soft\\ ' lH{' Center at Argo nne Nat ional Labora tor)' ,
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Index to the DOE-2 User News

Volume 1, No. 1 (Aug ust l QSO) through Volu me 12 , No. " (Winter l QQl )

lillY: The Index lists User N ews volumes, issu es, and page nu mbers as follows: Name of Ar t icle, pro­
gram version th at was curre nt when artic le appea red , t hen Volume. Number [No. I= Spring,
No . 2- $ummrr, No. 3= Fall. No. ·1=\\,int er), and page numb er.

For example, th e ent ry " Ad vanced Simula t ion (2.1C)...7:4,I·S" tells ti lt, reader th at the art icle titled
" Advanced Simulat ion" , which ap peared when DO F.r 2.I C was th e current version of th e progra m, will
be fou nd in User S ews Volu me 7:N um ber 4, on pagf"S ·1 throu gh 8.

•

•

ADVANCED SIMULATIO N
Advanced Sim ula t ion (2 IC ] 7 ·1,-1-R
DOE<l and the Nn( Generation (2 I e ) 6 -1 ,1-2
IBPSA (2 Ie ) 8 2,4-7

BUGS
in DOE-2 . 1

Abou t bugs I 1,3
BDL I 1.4-6, I 2.6
LOADS 11 ,6
SYSTEMS I 1.7, I :!,7-8
PLA NT 11 ,9-10 1 2,S
w eather I 2,6

In DOE-2 . IA
All bugs 3 " .3-6
BOL 2 1.3-6,22,9- 10 2 3,5

3 1.9-10.3 1.13,33,3
LOADS 2 1,7,23,5,3 U O
SYSTEMS 2 1,8-12, 22, 1()' Il ,23,5,

3 1,1().12, 3 2,S, 3 3,3
P LANT 2 U 2- 1-I , 2 3,S, 3 1 12
ECON 22,11
W~athtr '2 1.6

III DO e- 2. IB
All bugs 5 " ,3-6
a OL " " ,5, S I ,"
LOADS "",6, 5 1,5
PLANT _" -1 ,6, 5 1,5
SYST EMS " -1.6, 5 1,5
w eat her 4 4,6 5 1.5

In DOf~ 2 .IC

AllbuV 9 3,4-16
BOL 7 1,9-33 9 1-1 9~:!

ECO~ i 1,9-3.1
LOADS 71,9-33.7 3,13-1-1 8 1 6 8 -1 5
P!..A!\! '; 1,9-33, B -1,6
Repor ts 7 1,9-33. 8 1.6
SYSTEMS 7 1,lJ.33 8 -I -1-5, 9 1,3-5
w eetber '; 1,lJ.33, e 2,3

i n DOF....2. ID
BOL 11 1,5,11 3.17 ,20
LOADS 1l 3 ,II.1'; ,19
PLANT 11 3,12
Repor ts 11 3,17,20
SYSTEMS 113 ,11-15,'2 1-'23
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DAYLl GIITlNG
Glazing Optimization St udy ( '2 IA) 3 3,,1-5
Dayhghung Design Tool Survey 11 '2,1'2- 17 ,12 3,19-'24
Dayhghnng Network ( '2 IC ) 6 1,1-'2
Modehng Com plex Dayhg ht lllg ( '2 IC) II 1,6- 15
SUPERLI TE ( 2 I e ) 82 I
Seeing Oayhght In So Calif (2 IC) 63,1
Sunspace / At rrum Model In '2 IC 5 " _1 -'2

DOCUMENTATIO N
0 0&-2 Bcsrcs 1'2 -3 ,1 28-29
P lant 12 .. 10
System type li P II 1,21-22
System type P IU II I 16-20
System type P~IZS 11 2,5--7
Syste m type PSZ I I 2,2· -1
System type PTAC II 3:H
Syste m type PVAVS 11 2,8-10
Syste m type RF.SYS I I 2,8-10
Syst em tvpe SZRlI 10 ·1,2-·')
System type T PFC 11 3,5-7
Syste m type- VAYS II 1,23-2,')

BOL Summary 11 ,11- 1·1, 1 2,9- 12, 2 1,1·'), ·1 -1,3,
6 '1.,1,9-1,2-3, 113,1,27, 12 1,21·2-1 12 2,51

Engineers Man ua l 7 1,7·8
Reference Manual 1 1,11· 1" , 2 U5-20

-I 1,-1 , -1 -1 ,3, 5 1.3_S -1 ,7
Sample Run Book I 1,11·14, 8 3,5 9 4,2-3
Su pplement. -1-1 ,3, ') 1,3, 6 4,4 11-1,2-3 ,1 2 3,1,31
Use rs GUide 1 I 11 -1" , 21 16

D O E-2 (prog ram-gl"ncra l tcplee}
Analyze 0 0&-2 Outputs QUickly ( 2 IC ) 10 2.7-12
ASHRAE lES Standard 90 (2 IC) 6 1,3
CECDOEDC Ceh tomu Compliance Tool 12" 1 1:2- H
CO~fPL'·:2 " (California Comphance Tool) 12 2,2-6
DI500Vtrlng the Unex pected w / 00[..2 (2 IC ) 7 1,3-6
DO[..~ and CC IP (2 IE) 12 3 15-18
0 0E-2 and Research at LEL (2 IA) 32 r-e
DOE-Plus P rt- and Poet -P rocessor (2 10 ) I I 4 -1-13
DOE-SCA~ Ou tpu t Interp rete r (2 ID ) I ~ 4 2-3
Elect rrc Ideas Clearinghouse I I 3, 1
Energy Ethcrency III Singapore (2 IB) 5 1,1-2
Enug.v Science $: Technology Cente r 12 .. 1
EPR lj DOE Col laboration 12 -1."· 5
Naucnal Energy Scttware Cente r 11 2.1 I
Nto\\' Featu res III 2 I A 2 1 1, 2 '2 ,1



New Feat ures In 2 10 9-2,3-6
Plant. Op eratmg St.rategres (2 10 ) 12 3.2·1 05
Sky Simulator at LBL (Z 18 ) ·1 2,3
Southern Calucnua Edison 's "Design

Assrstance Program " (2 10) 12 2,-18
Usmg DOE-Z m the Design P rocess (2 IA) J 2 1

D O &- 2 (program_8pecifl e topkll)
Alpha benc al cross mdex of comm ands and

keywords (2 ID ) 12 2.7-·16
At rium RUlldm g$, 110 '01' 10 Model (2 l C) ';' 3,2-7
BOL fix "symbol table full " (all) 922 I I I ,,';
CO~ml1\r. (2 10) 11 2.1
Coohng Systems Ho'A' to SIU (2 IC) 10 1,2-8
Custom Wtlshtlllg F actors (C\\T)

Auto mat ic CWF (2 IA)_ 2 :U -3
I npu t G u ld e l m~ ( 21 ) 11 ,1,').. 16
Cau t ion and Error Messages (2 I) I 2.2-3

OSNFlL , F ill' st r uct u re for (2 1:\) ,3 1,6-8
Economn- Evatuouo n Met hods (2 IA) J 1.3- ';
ECO!'OMICS , Ete mc Rate Structure (2 IC ) '; :U -3
Electr ual Generanon Slr.lttgl~ (2 IB) -1 2.1-2
Funct IOnal Val ues Development of (::! IB ) 3 -I 1-2
Funcuonal Values Example Inputs p 10) 12 I 2--1
Glatlng Optumeaucn Study (2 IA ) :~ 3,,1·5
Gra phs from [) OEl :!:J (2 IC ,O) 10 3,2--1
LOADS lhgh heau ng loads With low roo lmg

loads (2 IC vs D) 12 2, \7
lee Storage Syst ems, How 10 ~k.dtl (2 Ie) 8 1 2- 'j
Input ~ I ,,,,-ros for Resrdenual \VllldOIol'S (2 ID) 12 1,S-17
l.DSOUT. Fill' st ruct ure lor (2 IA) 3 1.6-8
Metrsc Opnon In 2 rc -13. 1
Output Reports (2 IA ) 22,-l-Ci
PL-\NT, Dn ect Coohng In (2 IA ) 3 1,'1
Powered lnducnon Unus (2 10) 1 1.2
Repon e [Upgraded] In ~ in ·1 U -2
Schedules, Pf~pd1a l lon of ( ~ 10 ) -11,3.1 2.1 9 3 2-3
SYSUIllS. D..velopments III ( ~ I C) 5 3,3- 1
SYSTEMS SltlnS Option In (~ IA) :! 3 ,3
Stud Wall Co nst rucnon (2 IA ) 23,-1
Sample RUIl Book Overview (:.! Ie ) 62 ,1
Sunepaee/ Atnum Mcd elm 2 ic 5 -I I<.!
VAV Elevat..d Supply Air T elllps {2 IB) -1 3 ,;1-3
VAV f3lJSlzmg(2 lA) 227-8
Wearher P rocessmg Nonstandard (2 rc OJ 10 3 2-6

O O E-2 .1
Arlid rs eclewd to VeMliun 2 .1

Custom Wl"lshtmg F3l.10 N
Input Gurdehnes 11.1 5-16
Caution and Error Mess.sges I ~ ,:!-3

WR ISC 1 24
Uuga

About bugs I 1,3
BOL I I j.6 I 2,6
LOADS 1 1.6
SYSTE~tS I 1 7, 1 2.7-8
PL-\NT 11 .9-10 ,1 2,8
w eat her I 2_6

I)oculllentatio ll Update,"
BDLSummary II II -I I 1 2 9-12
Refe rence ~13Jl u31 I I IJ- I I
Sam pit Run Book: I 1 11·1-1
Users GUid e I I 11-1-1

LOADS
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EQUIPMENT-KW 11 ,19
venficauon reports 11 ,17- 18
passed I rom SYS to PLT 11 .17
Sl l -\DI!'\G COEf I 1.17
sched ules 1 2 1-1

PI.ANT
BEPS [report] I 1.20
mm unum in put I 1,20
1I0T-WATER 1 2 ,1 3

SYS T EMS
CQOl,- CON T ROL I 2,13
EQl'IPMf.NT 1\,\\0' 1 1,19
~U~ Cn l RATIO 1 I 19
RETl' RN cn l 12 13
PTAC I ~ 13
SYS TEM ·FANS 1213
therm osta t. 1.'2 ,1-1

WEATI1EH.
Tapes I 1.17

D O E-2.1A
Arliclea rele ted La v eeelon 2. IA

Autcmanc Custom Wt lght mg Factors 222-3
e lRA 322
Direct Cooling In PLANT 3 1,2
00 £..2 vs BLAST Co mpa rison 3.3, 1-3
DO£.~ v~ CERL Dat a tor VAV and Reheat 32,3
DOE-~ on a Mrcrocomputer 23.1·2
00£.2 and Research at LBL 32 1-8
Eccnorme Evaluaucc ~ll'tbods 3 1,3-05
Fan SIZllIg lor VAV Systems 2 2,7-8
FIll" Structure for LDSOUT and DS:'\T IL 3 I 6-8
Glazmg Optmuzauo n Study 33,-1-5
Outpu t Repor ts 2 '2,-1 -6
New F eatures in 2 IA 21,1 ,22,1
SIZIng Op tion In SYSTF.~IS 2 3,3
Stud Wall Constructi on 2 3.1
Usmg DO£'2 In the Design Pr ocess 3 2 ,-1

l1ugll
All bugs 3 4,3-6
DDL 2 1.3-6, 2 2.9-10 . 2 3 ,S, 3 1,9- 10.

3 1. 1."3,33,3
I.OADS 21.1. '2 3,5, 3 1,10
SYST EMS 21 ,8-12,2 2,IQ.- I I. 23 ,5,

3 11Q. 1232",);33,3
PL-\NT 2 I 12·).4 23 ,5 3 1.12
ECON 22. 11
W".lthl'! 2 1 6

l)ocllnwntation Updates
llDL Sum mary '2 1,15
R..tere nce Manual 2 1,16-20
USl"TS Guide '2 I 16

ECONOMICS
symbol table 2 1 ~ I

I. 'C'RE.\Ir.NTAL--- I 1\·VF.ST~I ENTS ~ ~ n
I.OADS

burldmg shad es 23 .6
DII\\; hea ter 2 1,22
DIIW r.euip 21 12
hea t recovery 2 2,12
sun, TIPLI ER 23,6
symbol table 2 I 2 1

P I.ANT
BEPS [report] 23,6
cooling towers 2 2 12
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equipment ccmbmanons 3 2,6
symbol table 2 1,21

SYSTEMS
ABORT command 2 1,22
DD S system 3 I 13
rendennal ground waT.tr heat pump 3 26
SII.Ifl&/btha'f'lor of systems ':? I 22·~
symbol table '2 1,21

DOE-2.1B
A rticles rela ted to Version 2 . I B

Elect rical Genereucn StraUglt'l -12 ,1-2
Elevated Supply AIr Tempe VA'll -13,2-3
Ene rgy Elfim'ncy In Smgapcre 5 1.1-2
Fu ncuon al Values, Develop ment of 3 -1,1-2
New Fea tures In 2 IB 2 U , 22,1
Powered lnducuon Units -I 1.2
Pr epanng Soh..dull'S l 1,3, -12,-1
Sky Sunulatcr at LDL -1 2,3
Upgraded Reports in 2 1B -I -1,1-2

B ugll
All bugs 5 4,3-6
BOL -1-1 5, -') U
LOADS -I 1,6 . .'i 1.5
SYST EMS -I -1 ,6 5 r.s
PLA NT -14 6, 5 1,5
w eai her -I -1 ,6 , 5 1,5

Dc eu menr e vle n UpdatCII
BOL Summary -I -1 ,3
Reference Manua l -ll ,-I , 1-I.3 , .'i 1,3 , 5 -1 .
Sample Run Book 835
Supplement -t -I 3, 5 1,3

LOADS
dayllghtlllg 5 -t 7
hourly report variables -I 1,5

P I.A N T
DEPS (lIghtmg) s '.6
Ice storage 5 ·1,7

SYST EMS
coollng/heatmg, LOADS to PLA NT -t I ,S
du al systems 3 -1 ,7
fan ('011 Units S -1 ,6
hl'i1tmg/ coolm g utut venulaucn " 2,6
k uchen exhaus t '1 2 ,,"
radIan t pan el heat mg/ oooh ng ,I 2,S
startup con trols 3 -1 ,7
'learn radtaucn, wuh vent .J 2,.')
steam radjanon , wn.hout vent -12,5

DOE-2.1C
A rticle.- rela ted to Veeelon 2 . 10

,0\ ~fmut l' Per Zonl' 0 11 PC 's II 1,2· -1
ADM·2 7 26-9
Advanced Srmulaucn 7 -I + 8
ASHRAE, IES Standard IX) 6 1,3
Drseovenng the Unexpected w/ OO E-2 71.3-6
Cooling Systems, How to SIU 10 1,2-8
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Answer:

•

DOD THE HEAT EXCHANGER 0 0 0

Q uestion : I 'd lik e to read and write files usin g DOE-2 in p u t fun ctions.
How is this d one!

FORTRAN I/ O sta te me nts can be used inside fun ctions to read valu es
from fi les. or to write files for special reports and debugging. Doth
binary I/ O and formatted I/ O are supported .

The following FORTRAN I/ O state ments ca n be used:

PRl~'T < formal number >. va r l , var2• . ..
This writes to the OUTPUT fil e.

WRlTE{ < unit number >. «orma t num ber > ) var l , var2, ...
Wrl tes to FORTRA~ unit number, using formatted I/O.

WRlTE( < unit number > ) var l , va r2, ...
Same as previous but uses unform atted I/ O.

READ( <unit number>. < Tor-mat number > ) var t , " 8r2 •...
Reads from FORTRAN unit number. using formatted 110 .

READ( <unit number> ) va r l, var2•...
Same as previous but uses unformatted 1/ 0 .

REWIND <unit number>
Rewinds FORTRAN unit number.

ENDFILE < unit number >
Terminates write to FORTRAN' un it number.

< unit number > is the integer FORTRAN unit num ber wit hin the ra nge accept­
able by the operating syste m and/or compiler. However. 1 t hrou gh 40 are
reserved by DOE-2 and, therefore, should NOT be used by user funct ions.

< forma t num ber > corresponds to the st atement nu m ber of th e FORr..1AT st ate­
ment that is inside t he function. Note th at t he FOl t~IAT sta teme nt must not
contai n Ixx edit descriptors {e.g.. 11 0) since all vari ab les inside fu ncti ons are
REAL.

Because the DO£- 2 functions do not support th e OPEN state me nt , the fi lename
corresponding to the unit number is assigned hy the opera ting sys te m and/or
compiler. For example, "READ(50) X,Y" will read from the file named "for­
tran50" in U!':IX syste ms, or '·FORT RAN50.0A T" in \'AX-\'~[S systems. (Check
your system or compiler manual to det ermine the naming
co nve n tlo n.] Correspondingly, "\\'R1TE(60) V,V" will write to "fortransn" in
UNIX or "FORTRAI'\60.DAT" in VA..X"-V~fS. As a result , you will have to change
the command file th at runs 00E-2 so that (1) it copies your input file to a fil e
named "fortransn" in the directory in which DOE-2 is running (ass uming a V:\"IX
sys tem), and (2) it saves the output file by copying "rortran60" to a file named
by you.

- 10-



TABLE .>.2

Equipment PART-LOAD- IL\ 1'10 Default Values

TYPE
Code-Word

Heating Equipment

ELEC~Snl-1l0ILEn

Snl~ 1l01 LEn

IIW~ 1l0I LEn

ELEC~ I I W~ 1l0I LEn

Cooling Eq ui p ment

AIlSOnl~ CIIUl

A[lSOR:.! e ll LH
. \IlS0IlG ~CIILIl

IIEIl~I ~ CE;,\T ~C II UI

II En~l -nEC CHUl
DBU;,\ CflLIl
ENG~CIILn

Domestic lIo t \ Va t e r

l)1I11'~ ilEATEll
ELEG-DIIW-II E.\ T En

Electric boiler
Steam boiler
1I0 t water boiler
Electric hot water boiler

Oue-st age absorp tio n chiller
T wo-st age absorptio n chille r W / econornizer
Ga..... driven abso rptio n chiller
l lermetic cent rifuga l chiller
llermctic reciprocating chiller
Doubl e-bundle chiller
T win screw compresso r chiller

\Vat er heater
Elect ric wa te r neat er

Ele ctri c
Input to
Nominal
C ap acity

(de faul t]

1.000
O.0'!2
0 ,0'12
1.000

0001
0 .007 1
omn
0.220
0 .21-'
0.2:10
0 ,00.') :1

0000
1000

•

•

P leas e repla ce pp. S .I O-1 1 i n yo u r " DOE- 2 Ba si c s " Manua l
with thi s pa ge .

PLANT 5. 10



PLANT- PARAMET ERS
The P LANT-PAR AMETERS inst r uct ion is USE'd to change t he va lue o f m any of t he variab les
used by th e P LANT p rog ra m in th e sim ula tio n of p lan t components . Detai led d escript ions of
how t he variab les represented by eac h keywor d are used in the P LA l\'T progra m calcula tions are
prov ided in t he DOE-e E nqine ere Manual. Fo llowing is ad d itional discussion of s pecific key­
words.

Ch ille rs

•

•

CIIILL-WT H- T

~IIN-C01'.1) -AIR- T

AIlSORI - 1I1R

AIlSOIl 2-III R

AIlSOH G-III R

AIlSOIlG- FUEL

AIlSO RG- Ii EAT- XEFF

ENG - Gil - COP

EN G-Gil - FUEL

is t.h e ch illed water tem perat ure at t he midd le of th e t hrottling
ra nge fo r c hillers. Default is -I lOr .

is the m in im um en tering ai r temperat u re a llowed fo r a n ai r­
('001('<1 co ndense r (OF). Th is is t he m ini m u m o pe rating tern­
perat ur e be low wh ich control action is in itiated 1.0 maintai n a t
least t his tem peratu re.

is th e fu ll-load hea t inpu t ratio for a l -s t age absorp t ion chiller.
T he hea t inp ut ra tio is t he ratio of heat energy in pu t to ('001­

iug energy outp ut.

is t he full- load heat inp ut ratio for a 2-st age absorp t ion chille r
with an econ omizer [see ABSOB. l -HIH.).

is the full- load heat input rat io for a direct gas fi red absorp tio n
chi ller.

accepts a code- word for the t .ype of fuel used in a direc t fired
absorpt ion chi ller. T he d efau lt. is NAT URAL-GAS. Other
fuels th a t cou ld be used are FUEL-OIL and LPG .

is t he e fficiency of th e hot. water hea t exc hanger used in th e
hea t ing mode . The default is 0.8.

is t he ove ra ll COP of t.he engine driven recip roca ti ng chiller, or
the evapo rato r capaci ty of the chiller d ivided by tilt' heat. input
of t he engine. T he de fau lt is 1..1 , whic h is appro priat e when
the engine operates a t nom ina l speed to meet its des ign load .
A COP in the range of 1.1 to 1.2 s ho uld be ente red for a
mach ine that. is an t.icipated to operate at fu ll speed to meet the
design load .

accep ts a code- word th a t specifi es t.h e type o f fue l sup pl ied to
t he eng ine. The defau lt is NATURA L- GAS ; othe r fuels arc
no t. recomme nded by "he manu fac t urer . F UEL-OIL and LPG
an' poss ible a lternatives for fut ure eq uipment .

P LA NT s . i I PLA1'.T



APPUCABLE STMllARD:

AUDIENCE:

EFFECTIVE DAT E:

LEVEL O F CHANGE:

SUIIIIIIARY:

APPROVAL
01

CECDOEDC Vt:r'Sion I .OA

EnergyEfficiency Standards for Nonresidential Buildings

Building Officials. Building Permit Applicants and
Ana.lysu using DOE 2.1 for Compliance

August I, 1991

Optional

On August I, 1991. the California Energy Commission approved a new compliance version of the DOE
2.1 computer program, CECDOEDC Version I.OA . CECOOEDC is capable of modeling office
buildings and stores with many zones. It can also model complex heating , ventilation and air conditi oning
(HVAC) systems that can serve many zones . Among the systems CECDOEDC can model are central
variable air volume (V AV) systems with and without reheat . two- and four-pipe fan coil systems, and
hydronic heat pump systems with central boilers and cooling lowers . From August 1, 1991 unt il June
30 , 1992. building permit applicants will be able 10 use CECDOEDC to demon strate compliance of
second generation buildings or first generat ion buildings using optional second generation compliance.

CECOOEDC is a mlcrecompcter version orOGE 2.10 Integrated with a pre- and post -processing system
that was designed strictly for compliance use. It generates some of the standard compliance forms as
output. CECDOEDC requires at least an IBM-compatible 80386 CPU with a math co-processor or a
804&6 CPU with at least ~ megabytes of extended (not expanded) memory and at least 15 megabytes of
free hard disk. space for the program and output from the program.

From now until June 30. 1992 applicants will be able to use CECDOEDC for compliance with second
generation nonresidential building standards or first generalion buildings using optional second generation
compliance . On July I, 1992. revised standards will become effective and new Alternative Calculation
Methods (ACM) approvals. including custom budge t generation. will be required for a ll computer
programs .

CECDOEDC FEATU RES

CECOOEDC Is A BDL InpUl Processing System. CECDOEDC accepts slightly modified DOE 2.1 BOL
input files. further modifies them 10 conform to compliance modeling assumptions and input limitations,
and submits them 10 DOE 2.10 for simulation . Special features allow convenient input of occupancy
space conditions by SIOFFICE and SIRETAIL code words, automatic stripping of disallowed BOL
codewords, and automatic Insertion of compliance default values .

C£COOEDC Is A DOE 2. ID Output Proc~ssing System . CECDOEDC scans the DOE 2.10 output and
produc es a Set of standard compliance forms for the convenience of the user and the local enforcement
agency. Standard DOE 2.1 OUtpUI is also stili available and is required for certain forms . CECDOEDC

",,,,,,,,omatically calls out the required DOE 2.1 output reports for compliance purposes .
"" ~

CALFORNlA ENERGY COMMISSION 1511 Hln'l'I ,t , .. r . S .C'.l'unto CA' eu'"
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CECDOEDC MANUALS & DOCUMENTATION

CECDOEDC Manuals. One must already be familiar with the use of DOE 2.1 before using
CECDOEOe. The CECDOEOe manuals only describe the instal lation and use of CECDOEOe. but
because CECDOEDe is a compliance version of DOE 2.1 , the user must understand DOE 2. J to use
CECDOEOe . To create and understand a SOL input file for DOE 2.1 or CECDOEOe, it is necessary
to know and understand information found in the DOE 2. 1 manual s availabl e from the National Technical
Information Servi ce (NTIS ) for $319. Manuals available from the eEe include the CECDOEDC
Executive User 's Manual and the DOE 2./ California Compliance Supptement ,

BUILDING OFFICIALS - Enforcemeru Changes For CECDOEne:

The Commission Staff Expeas Easier Enf orcemesu For DOE 2.1 Subminals. Because CECDOEOe
standard izes most compliance rules for the use of DOE 2.1 , staff expects eas ier enfor cement o f DOE 2.1
submittals. Ho wever, CEC DOEDC may also increase the number of DOE 2.1 su bmittals in your
jurisdiction since il also makes it easier for me user 10 incorporate compliance assumptions and default
values with less comprehens ion of the workings of the DOE 2. 1 program. The Commission staff
suggests that DOE submittals he filed with input tiles on diskettes and that they he checked using
CECDOEDC.

Note: As For AU Programs A Minimum Fan PO'r4'eT Is Required. To sho w compliance, at least one
cooling system must be modeled and all cooling systems modeled must be assumed 10 have supply fans
with a miminum fan power of 0 .20 watts per square foot. Thi s value should he used as a guide for all
performance methods. In part icular , buildings using radiant or strip heat must always model an air
conditioner (including heat pumps used for cooling) with a reasonably sized fan of that consumes at least
0 .20 watts per square foot of fan power.

SptciDJ Compliance OutpUl Is Produced. CECDOEDC produces both requir ed DOE 2.10 output and
standardized compliance forms similar to those produced by the Simplified Compliance Method (SCM).
The CECDOEDC output is the same output specified in the DOE 2. 1 California ComplianceSupplement
for all versions of DOE 2.1. Commission staff urges enforcement agencies to ask for diskette copies of
the input tiles to allow periodic random verificat ion of actual ru ns and hold applicants accountable for
accurate and cons istent computer analyses and compliance.

FOR MORE INFORMATION:

Questions regar ding CEC DOEDC may be dir ected 10 Jim Trowbridge or Bruce T. Maeda at (916) 324·
3383 through September 13, 1991. They can be reached at (916) (916) 654-4064 beginning September
16. 1991.

BUILDING DEPARTMENT ORDERING INFORMATION:

Prior to Augusl 31, 1991, the CECDOEDC manual and program (publication number P400-91.()()9) and
the associated DOE 2. 1 California Compliance Supplement (publi cation number P4()O..91-o10) will be
available only to building officials and plan checkers employed by local enfor cement agencies by mailing
a request on building department letterhead stationery along with a self-addressed mailing label to :

California Energy Commission
Building & Appliance Efficiency Orrtce, MS-25

1516 Ninth Street
Sacramento, CA 95814-5512

- 14-



GENERAL PUBUC ORDERING INFORMATION:

CECDOEDC Version l ,OA. (publication number P400-91..()Q9) and the DOE 2./ California Compliance
Supplemem (publication number P4QO..91-<l1O) are now available from the Commission's Publication
Office by mailing a check: or money order, payable to the California Energy Commission, for $39.00 per
each programJrnanual set to:

Calirornia Energy Commission
Publication Office, MS..3

P.O.Box 944295
Sacramento. CA 94244-2950

To expedite your order, please: (1) return a completed ord er fonn with me number of copies and total
cost; (2) include the enclosed mailing label with your address written or typed in the appropriate area;
and (3) enclose your check or money order.

Orders received without these three items will cake longer 10 process.

PUBUCATIONS ORDER BLANK

Name

Organization

Addr ess
•

City State Zip

Date

PUBLICATION UNIT TOTAL
NUMBER PUBLICATION QUANTITY PRICE PRICE

TITLE

P400-9HlO9 CECDOEDC Program $28 .00
Package (Manuals & Program)

P400-9HlIO DOE 2.1 California $11.00
Compliance Manual

TOTAL AMOUNT ENCLOSED

Mililed to lisu: 50, 52, 408 and 409
91-6 (Compliance &. Enforcement)

- 15-

AUgIlSI9 . 1991



J1f JlY/[f)XlJJ!E w1J1JI))
FTJDOE v2.W

Finite Technologies Incorporated. a small Alaskan
software company specializing in multi-platform and
operating system software. would like 10 announce ihe
release of their FfIDOE .,,2.10 software. which will be
available beginn ing the second week in February. The
FfIDOE software isa directportof the originalLawrence
Bertdey OOE·2 ID code. there have been 00 changes
other lhan thoserequired10 make thecode independent of
the operating system for which it wasorigill:l.lly designed.

FTIDOE will be available for most major computing
hardwareplalforms andoperating systems. with plans for
expansion 10 Other platforms as our customers require.
Currently rnOOE is availableon VMS, UL1RIX (RISe
based),SCO UNIX and 32 bit 005. By the middle of the
second quarter of 1992. Finite Technologies will expand
support 10 include IBM RS6000. OSf2 and NeXT. nus
list of platforms is by 00 means complete, Finite
Technologies will provide themooE softwareon other
plalfonns if lhcre is sufficient demand for that computing
system.

Future Developments

Finite Technologies intends to make the m ooE
software a continuously developing product with new
versions offering increased processing speed. a graphical
user interface (GUl) and mooE v2.1E.

The increased processing speed will be the first of several
planned updates to the first version of this program, (a
current maintenance agreement will give the usee free
upgrades as they occur). As this software matures there
will be optimizations of all of the FnooE modules 10
provide a version of the Lawrence Berkeley OOE
software thai will be unparalleled in its execution speed.
(this will be true fel' both the D and Eversions) .

Finite Technologies is currently in the conceptualization
phase for the development of a multi-platform GUI pre
andpost processorwhich will function with bothmooE
and the Lawrence Berkeley ooE·2.10 software. These
pre and post processors will be independent of the
processing modules allowing users to creme input files
and analyze the output separate of the actual FIlDOE
software. Add to this the fact that the pre and post
processors will operate 00 most of the major computing
platforms and you now have an environment where pre
and. post processing can be independent of the computing

system where the actual processing takes place. This will
allowcompuung resources 10 be allocated based on need
and will help users decrease there dependance on the
main frames for tasks thai are intended for smaller
computing systems.

Lawrence Berkeley Laboratories has tentatively
announced the release of DOE-2.IE for April of 1992.
Finite Technologies will be following this release as
ctosety as possible with a multi platform version
(FIlDOE-v2. 1E). Like its predecessor it will be adirect
port of the LawrenceBerkeleycoJe. Finite Technologies
wi ll betakingorders for the mooE v2 1E 10befiUed as
soon as the product is available. We anticipate
approximately 6 108 weeks afler the Lawrence Berkeley
release.

Weather Files

Finite Technologies also offers a full line of DOE-2 TRY
and TMY weather files. These files can be purchased in
a variety of distribution Iormais which wi ll give users the
flexibility tha i the national weather service doesn 't.
These wealher files are available 10 all DOE users
regardlessof thesource of their DOE software. CaU f<X'
pieing and funher infmnation.

For more information contact:

Finite Technologies Incorporated
821 N Street, Suite 102

Anchorage, Alaska 99504
l'hone (907) 272·271~
Fa. (907) 27~·5379

- 16-



Finite Tel'hllul0Jties Incorporated
VI'l UOE -z.ru US. I'rice li,t

DECsiat ioD (B ISe ) Li ne;

Item Nu mbw Platform ""'" 1bIn. Contracl
In... "'301

400' OECstalion2100 3100 $1495.00 150.00- DECstaIion5000/100 120 125200 5200 $2195,00 S22500

INTEL 80286 , 80386180486 Line:

,.... CPU OperalSng Number o f Users ""'" Main. Contract
....m... <-..... (hem 40311

4003 8O:l88AlO4B6 OOS S - $495 $5000
<1004 - OOS EachaddilionalUS« $250 $25.00
olOO6 - OOS 5_ 1 350,00 $2tlO.OO
olOO6 803ll&llO466 OOS 10 user Deck 500.00 $370.00
4007 1lO3OMI04B6 SeQ UNIX 51 e user ~.oo .00
4000 - SeOUNIX Eadl addilional USEII' .00 S85.00
4000 - sea UNIX 5 user 450 .00 50.00

""0 - SCOUNIX 10 U88l' DaCk $8,450,00 .00

VAX Lin e (VMS);

Item Nu mbw PIa"... ""'" au.ter~nls Main. Contntcl
tnem 4032\

"''' VAX station3100, 4300, $79500 10 $90.00
VAX1IerYet 3XXX

~OO"''' J.lcroVAX 2000 3100 ec $90.00

"''' 730 MICfoVAX II ti1495,OO 50 .50.00

"''' 750, 78)(. MictoVAX 33OCY34OO, 52.695,00 100 S27000
82XX

"'" VAXsetv« 6210, 6310, 83XX. $4,700.00 eco S27000
MiaoVAX 35OCY36OClI38Cl

"',. VAX 3310 4300 6210 6310 30000 300 S630 .00

"'17 VAXs«veI6Z20, 6320, 6410 , $7,300 .00 400 S780 .oo
6420 65 10 6520 6530 86XX

"''' VAX6220, 6320,6312, 6410, 57,300,00 600 5180 .00
B550 8700 8810

"''' VAX6230 6330 65 10 30000 900 8000

""" VAX6240, 6340,6350, 6450 , $7,300.00 rae $780.00
6420 8800 6820

4021 VAX6360 6430 6520 8830 51 300.00 1600 S78000
4022 VAX6440, 6450, 6460, 6530, 57 ,300 .00 2400 S780.oo

6540 ,6550, 6560 , 6840, 8642,
897492109410

4023 YAX8978 9420 9430 9440 30000 4lIOO $80000

Documentation

ttemNumber
4024
«es
4026

Doclnent
ReIefenceManual 2.1A
8Ol. SUmma 2 ,10

Ru1 Book 2.10
OOE-2 .10

s Manual IA
Com Ie Set 01Doct.mentalion

""'"90.00
18 00
4500
45.00
3800
2llO.oo....

I I ~iI_-"""'IlM_pr ....... u.-~"-"""'""I'_al__"I""'_, ,,,,
_ al ............. ......~ll>Ihe_al__~

2) o.oo..n.._~kM~__

finn, Tec:III101og11'11_por"ed
IJI N 6l1Ml, lull' 102

Anc:""..~. AI....... "SIll
PII_.llD7·212·1114 ,~: 1101·114-6378

f>rIc:onll _ nol~ ,1I,PP""Il '" _ '''9
Thoow pr.... ... o..tljooellc>ctIanyoo...u.oul __

Cool roo- _ 0Y'_~ IBt.l R5«IOO...N.xT
- 17-

Rft- _ 2111112



•

• • • • DOE-2 DIRE CTORY • • • •
Program n claLcd Software and Scrv ices

•• Source Code •• •• DOF..-2 Trainine: ••

(IUD FAX Qnd SUN·i Only)
.\lerh. Eng,. ,Collllulti"g. Training
Marlon Add ison

Simula t ion Resea rch Group Euergv Sim ulation Specia lists
Dldg. so, Hoom 31·17 IH East Broad wa y , Suire 23fl
Law rence Berkeley Labor ator y Tempe AZ 85282 (602) 967·5 278
Berkeley, CA 9..720
Phone: (5 10) rse-sru FA." {510j I R6- IOb9 • • \Veather Tapes . •
(2.1C and t. l D Mainfrallle 0111,)

TMY o r TRY t apes:Energy Scien eej'Technology Software Center
Oak Rid ge Nariona l Labcratory :-:at iou31 Climatic Data Center

1'.0 . Box 1020 Federal Buildin g

Oak Rid ge, T N :m!:lJ· 1020 Asheville, Nc n h Carolina 2880 1

(6 15 ) 57fi-:WOG P hone: (70 I) :! .'')f}..087 1 climate dat a
P hone: (70 1) 259-068 2 mai n nu mber

•• p C V ER SIONS . · CTZ t a pes :

.\fIeRO-DOE:! fD OE·J.JD for .\liuoromp.'era) California Energy Commi ..ion

Acrcsoft lr nernntioun l (Ct'IIf' T sa i] Att n: Bruce M ned a . \ 15-:!.')

9745 East Ha mpden A venue 1516-91h S treet

Denv er . CO 8O:!31 (303 ) 368- 9:!;?5 Sacrn meuto, CA 958 11-551:!

ADM·DOEe (DOE.e. 1O f or Afj(r() r (J lIIplJl~n)
Phone: 1·800- 772-3300 Elltorgy Hotl ine
o r : (9 16) 6 .''1 1·5106

AD~1 A..'\SOCia t es, lnc. (Taghi Alcr eea]
3299 Ra mos Cirel.. \VYEC tapes:
Sacramento, CA 95~27 (9 16) 363-8383 ASHRAE

1. 91 Tullie Circle :-':. E.

•• Ut ili ty Programs •• Atlant a , GA 303:!9
P hone: (-10-1} 63f)-8..JOO

GraphlJ from DOE·e
Em it' J l.'SSU P • • User News . •
197i Canoga .-\H'lI U t'

Woodland lI ills . CA 9 136-1 {8 18}l':8-1-3997 To be pu t on th e nt lf'&ltt tef Ji, tn"htion

Pre-DOE - (BDL r/l/tth prt-prof"tuor)
list , to ~.6"lit artjrltll , tOfTertionlJ or
updtJtt ll t o dOfllmt1l ttJtion. or f or DOE-!

Niek Luick program 9uutio1l" plt/fllt fonttJrt :
10030 State Street
Corona . CA 917 HI (71-1) :!78· :lI :H Kat hy Ellington

Sim ula t ion Re-enrch Group

•• V IDEO ••
Bldg. 90 , Boom 3 1-17
Law renc e Berkeley La borato ry

DOE·! I UJllt r ud i o1laf Fidto dnd .\/dll ll. tJ f
Berkeley . CA 9H::!0

P hone: (5 10) 186-57 11
Prof . J an Kreider - JCE~1 f.-\.'\: : (SIOI I~6- lOx90f 186-SI7:!
University orCol orado at Boulder elec t ronic mai l: kat h)·%gundog@lbl .go\'
Campus Bo x I~

llnul;l(' ("0 Xfl30n-n ')x 1:m3\ 1!)·~·3 fl I5
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• • C ONSU L T AN TS • •
CORn lli" , En,;ntu, C onn /la nt
C ra ig Canelino Greg Cunning ha m
Burns k McDonndl Engineers C unningha m + Associates
8055 E. Tune A ven ue, Suite 330 5 12 Second Street
Denver . CO 8023i (303) 72 1·9292 San Francisco. CA (HS) ..9~2220

Allu ot ompvt u \'t,, ;on,,/or E"ropean Viler, Conutt ant
wern er Gygli Jt'ff Hirsch
lnformati k Energietechuik 2138 ~loroll go

w eiherweg 19 Camarillo, CA 930 10 (805) -1 82-5515
C II-8OOI volketswil Switzerland

urge FluJit, .\todd in, Comp. ler-Aided .\ lu htJ nit iJ l Engineerin,
George F . \I&rto l\, P .E . Mik e Roberts
1129 Keit h Avenue Roberts Engineering Co .
Berkeley, CA orros ('10). 11-80.3 119·16 P en nsyl vania

Kansas CilY. \1 0 6 11 -15 (8 16) 9-t2·8 121

.\fain/fulle \ 'tr,iOll, for Earopt.a ll (J,er, Connttsli l

Joerg Tscherr j' P hili p w emhctl
E\tPA . Section 175 l SI :! Sout h ~ IcDutf Annul'
~GOO Dubendorf S..... i raerland J ackson vill e fL 3:!:!Q.'i roo II 63:!-7393

Conn f/on' C onn l/<J n'
Steven D. Gales, P ,E . Donald E . Croy
Building IIVAC Design /Per for man ce Mod elin g CAER En gin eers . Inc.
2028 Murph ys Cou rt IH I Elevent h Sl rf'f·t

Gold Riv er. CA 95670 (916) 638-75-10 Golden , CO 80 10 I (303) 279-8136

• • • • DOE-2 PROGRAM DOCUMENTATIO N • • • •
Nat ional T echni cal Informat ion Service. 5~8.,) Port Royal Rend , S pring fi eld , VA 2~161

Cost of Documen tat .ion
NT IS Order No. U.S. Forei gn

DOL Summa ry (2.1D) DE-SUO- I 7726 26 .00 .52 .00

Sa mp le nun Book (2. ID) OE-800- 17727 66.(K) 132.00

008- 2 Supplemen t (2. 10) DE-8fl(}"17i28 5U. OO 118.00

Reference Manual ( ~ . I A) LDL-8706, Rev.2 115.00 230.00

Enginee rs Man ual (2.1..-\) OE-830-0·1 .575 .,0 .00 100.00
[algorit hm descri ptions]

0 0 £-2 Basics Manual (a ll versions) being pri nt ed now ; contact Kathy Ell ingto n

Phone orders using Yisa or Mastercard (70;1) -187--16.50 o r FAX (70;1) :J2 1·S.'}·Ii'
Overnigh t Express - :!-I-hr in-ho use process ing - $:!:! su rcharge per title
First Class ~ t a i l - :!-t- Ilf in-house processing - $12 surcharge per title
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